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ABSTRACT

The physiological phenomena that take place within sweet potato
roots during curing and storage are largely unknown.

More information

concerning the relation of respiration and fatty acid concentrations is
desired.

The periderm tissue of two varieties of sweet potato,

Centennial and Goldrush, were compared as to respiration rates, respir
ation quotients, total solids and total lipids.

Total lipids were

further examined to determine which fatty acids comprised the major
portion of the total lipids and the concentration of each.
Centennial periderm tissue contained larger amounts of total
solids and total lipids than did Goldrush.

Respiration quotients and

oxygen consumption rate were examined by employing a Warburg respiro
meter.

Results of these experiments demonstrated that Centennial

periderm tissue possessed a higher oxygen consumption rate than did
Goldrush periderm tissue.

The Centennial respiration quotient was

much lower than that of Goldrush.

These data indicate that an oxygen

poor substrate is involved in the Centennial periderm respiration
mechanism.
Fatty acid quality and quantity were determined by use of-GasLiquid Chromatography.

By comparison of the relative retention time of

the fatty acids found in sweet potato periderm tissue with standard
preparations of known fatty acids qualitative identification was made.
Quantitative data were calculated by use of disc integrator values on
the chromatograph charts.
The fatty acids were qualitatively identical in the two varieties.
The descending order of concentration of the fatty acids were: oleate,
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stearate, linoleate, myristate, laureate, palmitate, caprate and
linolenate.

Only oleate, stearate and linoleate were universally

found in both varieties.
On a weight basis, Centennial periderm tissue contained more of
each fatty acid than did Goldrush.

When based on per cent of the

fatty acids present, Goldrush contained a higher percentage of oleate
and stearate in its lipids than did Centennial.
The short chain length fatty acid esters (caprate, laureate,
myristate and palmitate) demonstrated an abrupt increase in concen
tration after approximately 20 days of curing and storage.

The

long chain length fatty acid esters (stearate, oleate, linoleate)
increased in concentration but not with the abrupt change observed
in the short chain length esters.

INTRODUCTION

The sweet potato, Ipomoea batatas. Poir. is tropical in origin
(18, 20, 39, 111).

When grown in temperate or subtropical regions, it

is necessary to store the fleshy roots for extended periods during the
winter months (20, 82).
Under Louisiana conditions, roots are harvested in late summer
or early autumn, cured, and stored to allow a steady market flow and
to maintain propagating stock for the subsequent crop (5, 6, 7).
Little is known about fatty acid anabolism-catabolism phenomena
that occur in sweet potato root periderm tissue during curing and
extended storage periods (33, 74, 75, 94, 95).
It is agreed by a majority of workers that suberization is one
of the most important factors involved in keeping quality of sweet
potato roots.

Priestly and Swingle (83) have suggested that suberi

zation and fatty substances are linked.

Tereshkovich (95) established

that there were fatty acids present in sweet potato periderm tissue.
Fontenot (33) confirmed

these results and also established that two

additional fatty acids,

capric and lauric, were present

in the

periderm.
It is felt that fatty acids play an important physiological role
in the sweet potato and any information that would reveal some of
these physiological phenomena would be a definite contribution.
this in mind, two experiments were conducted.

With

The first, a respira

tion study, was conducted to establish the rate of oxygen consumption
when sweet potatoes are

cured at 85° F. and 85 per cent relative

humidity, and stored at

60° F. and 85 per cent relative humidity.

1

The

second experiment was conducted to establish quantitatively and quali
tatively the fatty acids present in periderm tissue under the same
conditions of curing and storage as previously mentioned and to
determine if a similarity of trends between respiratory activity and
concentration of fatty acids existed.

REVIEW OF LITERATURE

Curing and Storage
Early writings dealing with sweet potato culture in temperate
regions dictate the exacting conditions under which the roots were
stored (20, 24).

The storage procedures that were followed by the

primitive people were highly ritualistic and exacting.

The Maoris of

Mew Zealand were the first to grow sweet potatoes outside their native
tropical habitat.

It was assumed that these people first acquired the

vegetable from the Polynesian Islands where it had arrived by some
obscure means from tropical America (24, 35, 39).
The techniques used by the Maoris, with refinements, have been
found to be in use today for the purpose of curing and storage of the
fleshy roots of the sweet potato (24, 39, 109).

The general curing

practices used on the roots include a temperature maintained at
approximately 85° F. and a relative humidity maintained at approx
imately 85 per cent for a period of approximately ten days (75, 82,
96, 104).

These conditions have been altered for use on specific

varieties of potato in various ways.

The minimum temperature for

curing has been found to be 70° F., the maximum 98° F., the minimum
relative humidity to be 75 per cent, the maximum, 100 per cent; and
the time factor to be within the range of 2 to 14 days (2, 39, 67, 74).
Losses resulting from failure to cure the roots immediately after
harvest have been found to range from 30 to 100 per cent when 7 days
elapsed between harvest and curing in comparison to 10-15 per cent
when the roots were cured immediately after harvest (59).
After curing, the roots have been found to keep best at a
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temperature of 55°-60° F. (58, .65, 74, 108).

Temperatures below 55° F.

were found to be detrimental to such characters as color, flavor and
general keeping quality (58, 65, 66, 108).

Temperatures above 60° F.

resulted in pithiness and excessive sprouting (58, 74).

Cooley and

Kushman reported that the Porto Rico variety is the least easily chilled
of any variety tested (25).

Sweet potato roots were found to withstand

chilling temperatures of 46.5° F. for a limited period (four weeks)
and still recover.

Periods longer than this resulted in permanent

injury (66).

Respiration
Early physiological work on sweet potato reported by Hasselbring
and Hawkins (36) dealt mainly with analytical studies on dry weight,
sugar, starch, total carbohydrates, and sugar-starch ratio.

In a

later publication these workers reported that at any given temperature,
sugar concentration is not the limiting factor in respiration and that
the predominant substrate for respiration was monosaccharide carbo
hydrates (37).

Appleman and Smith's (1) results were in agreement with

the results reported by Hasselbring and Hawkins (37).

Benoy (11)

reported a series of respiration analyses on fresh vegetables in which
the relative maturity of the product strongly indicated the relative
longevity of the product.

This worker found that the respiratory

activity of asparagus declined by 75 per cent in 36 hours while such
products as lettuce, green beans, okra and green onions were inter
mediate in loss of activity and products that were harvested when
relatively mature such as carrot, beet, tomato and pimento were least
susceptible to loss of activity at room temperature.

Dilley et al. (2.9) reported that respiration of apple fruit was
extremely high after controlled atmosphere storage at 32° F. when
compared to air storage at the same temperature.

This indicated con

servation of the mechanisms and substrates for aerobic respiration.
The results of sweet potato studies by Appleman and Smith (1) were in
agreement with the previous authors' (29) findings.

Appleman and

Smith (1) found that curing had no effect on subsequent respiration
and that respiration is influenced more by storage conditions immedi
ately prior to respiration studies.
The influence of injury on respiration was demonstrated by
Whitman and Schomer (108) by use of intact, injured and coated injured
sweet potato roots.

They reported a doubling of carbon dioxide evolu

tion due to injury.
Work by Magness and Diehl (68) demonstrated respiration quotient
differences between varieties of apples and between treatments of the
same variety of apples after five months of storage at 32° F. in air.
Their work showed that the respiration quotient varied from 0.79 to
2.45.

They further showed that the respiration quotient was influenced

by the temperature at which the tests were performed.
Shearman (87) found the respiration quotient of dormant seeds of 6
species of Rosaceae to range from 0.31 with apricot to a maximum of
1.14 with hawthorn and stated that fats (oils) were the chief storage
substrate.

Schenk's work (85) on peanut amply demonstrated the effect

of maturity on the respiratory response of various fruit parts.
During the early development of the fruit, he found no differences.
He further found that the respiration quotient was high during the
first 6 weeks of development and dropped to less than unity thereafter.
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Flatenius (81) studied respiration and respiration quotients of
ten vegetables from harvest for various storage periods.

He demon

strated a general decrease in respiration quotient after harvest.
This trend was most pronounced with Irish potato which had a
respiration quotient of 1.02 at harvest and dropped to 0.45 when
stored at 32.9° F. for one day.
Johnstone (52), working with uncured sweet potatoes which were
harvested and transported to his laboratory showed a seasonal increase
in respiration quotient from September 1, readings of 0.882 for Porto
Rico and 0.954 for Triumph to October 25 readings of 1.145 and 1.240,
respectively.

Barry (8) observed that the respiration quotient at

harvest was unity, but after four days of curing this value increased
to 1.444.

The respiration quotient dropped after one week of storage

at 59° F. to 0.77 and remained at approximately this level for the
subsequent six weeks of storage.

Fatty Acids
The presence of fatty acids in oils and fats has been known
since the classic work of Chevreul in 1817 as reported by Kirschembauer
(54).

In 1825, a patent was issued to Chevreul and Gay-Lussac for

production of fatty acids from fats (54).

Varrentrap reported the

first conversion of one fatty acid (oleic) to another (palmitic),
according to the same author (54).

All fatty acids are colorless

except for contaminants or polymerization-oxidation (55).
Doss (30), in a 1952 survey reported that 467 naturally occurring
plant fatty acids were known to exist.

According to Hilditch (42),

the "usual" vegetable fats are made up of tri-glycerides,with only small

amounts of free fatty acids and no mono- or di-glycerides except with
aging of the tissue.

Bailey (5) was in agreement with Hilditch (42)

but made no mention of the aging factor influences on mono- and di
glycerides.

Eckey (31) stated that the fatty acids are practically all

straight chains of the 6 to 25 carbon range.

Bailey (6) reported that

saturated fatty acids of shorter chain length than myristic or longer
chain length than arachidic were "not likely".
All commercial plant oils were reported by Jamieson (49) to have
been derived from seeds (nuts) or closely associated flower parts.
The only reports of high fatty acid (oil) concentration in structures
not associated with the seed is found in work by Baughman and Jamieson
(9) and Eckey (31) .

Their work was with the tropical sedge "chufa"

Cyperus esculentus L. which is reported to contain 30 per cent oil con
sisting of 18.3 per cent saturated and 74.6 per cent unsaturated fatty
acids, while Mango roots were reported by Eckey (31) to contain 75
per cent oil.
The fatty acid content of wood has been studied by several workers
(15, 16, 40, 78).

Fatty acids in pine were reported to be present in

the form of sterol esters to the extent of 90 per cent of the total (16).
Hibbard and Phillips reported, in 1931, that jack pine Pinus banksiana
contained three fatty acids: oleic, linoleic and linolenic in resin
fractions.

These workers used melting point, iodine number, saponifi

cation number, acid number, ester number and molecular weight in their
identification (40).

Mutton reported that the resin extract of birch

wood had variable concentration of free fatty acids and fatty acid esters
depending on treatments prior to extraction and that there were also
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variations in individual acids dependent on the same, factprs (78).
Tri-Glycerides were reported by Buchanan et .al. (15) to contain 90 per
cent of the fatty acids of birch wood.

Linoleic acid was found to be

the most prevalent at a level of 67 to 90 per cent with lesser amounts
of palmitic, linolenic, stearic, oleic and arachidic acids.
Mattson and Volpenhein (72) carried out extensive studies in
volving seed of 30 plants representing 22 families and 17 orders.

These

workers found that stearic acid was always present (except in avocado)
in the total fatty acid extract but was seldom found in the number two
position in the tri-glyceride oil.

Linolenic acid was totally missing

from the fatty acid preparation in 19 out of 30 cases and linoleic
was absent in three cases.

Palmitic and oleic were always present.

Kirschenbauer (54) demonstrated differences in total fatty acid
content and composition of various individual fatty acids in different
parts of palm seeds.

He further stated that coconut, castor, linseed,

palm kernel, perilla, tung, and babassu oils were low in oleic acid
content at 3.9 to 18.5 per cent of the total fatty acids; while
soybean, sesame, peanut, palm, olive, cotton, and corn oils were high
in oleic acid content at 29.6 to 81.6 per cent of the total.

Results

of work by Mason et jal. (87) on palm, cotton seed, soybean, safflower,
corn, and peanut are in agreement with those of Kirschenbauer (54).
Coons (26) in a survey of fatty acid literature stated that
linoleic acid constituted 50 per cent of the fatty acid content of
many grains and 30 per cent in nuts, except walnut which contained 60
per cent.

Soybean, at 7 per cent was highest in linolenic acid content.

Jamieson et al. (50) did an intensive study in 1921 of oil in
two varieties of peanut in which they established the presence and
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concentration of six fatty acids: oleic, linoleic, palmitic, stearic,
arachidic and lignoceric in descending order of concentration.

Utiliz

ing a gas-liquid chromatograph, Iverson et al. (46) in 1963 identified
the same four fatty acids as did Jamieson et al. (50) and also
identified hexacosanoic, palmitoleic, and odd numbered carbon chains
from Cl3 to C27.
Barr et al. (7) used several chemical analyses in identifying the
fatty acids of corn pollen.

They established the presence of palmitic,

stearic, oleic, linoleic and linolenic acids.
Hilditch and Zaky (43) found that saturated C20 and ^22 fatty
acids were present in the phospholipids fraction of sunflower, rape,
flax, peanut, soybean and cotton.

They further stated that in peanut

the phospholipid fraction contained a saturated C26 fatty acid.
of these are characteristic of the tri-glyceride fraction.

None

Eckey (31)

reported the C20-24 fatty acid content of peanut to be 5.9 per cent of
the total fatty acid content.

Epoxyoleic acid was found by Bharuchs

and Gunstone (13) to constitute 62 per cent of the fatty acid content
of the seed oil of Cephalocroton cordefanus.

Bodami and Gunstone (4)

found epoxyoleic acid to constitute 80 per cent of the fatty acids of
Vernonia seed.

Bodami and Gunstone (3) also studied the fatty acids

in seeds of Torreses cearensis and found saturated 014, 16, 18, 20, 22,
24; monoethenoid Cl6, 18, 20, and diethenoid Ci8.

Oleic acid consti

tuted 60 per cent of the total fatty acids.
The study of kefir seed fatty acids revealed that there were
only palmitic, stearic, oleic and linoleic present as major components
according to Hopkins and Chisholm (45).

Oil derived from coffee grounds

was studied by Carisano and Gariboldi (19) and it was found to contain
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11 fatty acids.
linoleic.

The four major ones were palmitic, stearic, oleic and

Wu (111) established the presence of myristic, palmitic,

oleic and linoleic acids at various levels in various rice milling
products.

The presence of a 15 carbon unsaturated fatty acid was found

in small amounts in the fatty acids of several bean varieties examined
by Kerytnyk and Metzler (57).
Inheritance of fatty acid composition in flax was reported to be
unaffected by parentage while oil content was inherited in a similar
manner to the pollen xenia phenomenon according to Yermanes and Knowles
(112).

Knowles and Hill in a later study (56) reported that in

safflower seed, oil content and fatty acid ratios were directly dependent
on inheritance through a single gene and that the female parent does
not control quantity or quality of the oil.
Benson jet al. (12) showed that cl*02 was predominantly incorpor
ated into fatty acid galactolipids of chlorella.
Hilditch (41) speculated that 3 carbon unit condensations are
responsible for unsaturated 18 carbon fatty acid build up and stated
that the actual weight of each 18 carbon fatty acid increased, there
fore, reduction was not the mechanism of unsaturated fatty acid ,.
synthesis.

Sims and co-workers (89) substantiated this author's work

in an intensive study of fatty acid percentage composition and in
dividual fatty acid content in which they found that unsaturated 18
carbon fatty acids were not synthesized at the expense of saturated
18 carbon fatty acids.

Stumpf and Barber (92) further substantiated

this in their work by showing the C** acetate was not incorporated
into unsaturated compounds.

The only condensation products in which

acetate was found were the saturated compounds palmitic and stearic
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acids.

Mudd and McManus (76) demonstrated incorporation of acetate and

malonate into both saturated and unsaturated fatty acids of cabbage
preparations.

They speculated that their in vitro experiments could

have influenced their results.

In previous work (77) these workers

found acetate to be incorporated only into saturated compounds.
Several individual workers and also groups of workers have ex
amined volatile fatty acid emanations of fruits and vegetables
(17, 27, 51, 76, 77, 86,
have been concerned

93, 100,

102, 106).

Their contributions

with products from diverse crops such as pears,

carrots and potatoes (17, 27, 51), cabbage (76, 77), sauerkraut (102),
apples (106), apple
White potatoes
tain 8 fatty acids.

wine (93) and tobacco (86).
were found by Cotrufo and Lunsetter (27) to con
Those in highest concentration were linoleic,

palmitic, linolenic, oleic and stearic.
Vorbeck et al. (101) surveyed methylation techniques for prepara
tion of methyl esters of short chain fatty acids and concluded that
diazomethane was most suitable as a methyl donor.
Prior to the common use of chromatographic techniques in fatty
acid work, various chemical and physical tests were employed for
identification of fatty acids.

Griffith listed in his text, OILS,

FATS and WAXES (34), the following series of chemical tests: acid,
ester, saponification, iodine, acetyl, unsaponiftable polenske and
resin values.

Physical tests included melting point, specific

gravity, viscosity and refractive index.
Daynes was given credit by Phillips (80) in his discussion of gas
chromatography for performing the initial work in this field in 1933.
Bayer (10) stated that gas chromatography has been in common laboratory
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use since 1940.

He stated, however, that the principles of separation

employed by gas chromatography have been employed since the fifteenth
century.

Ramsey and Patterson (84) were the first workers to use

silicic acid as a stationary phase in column chromatography.

Fatty

acids were first separated by use of chromatography in 1935 by
Thorbjarnarson and Drummond (97).
veloped in 1951 (10, 48).

Gas-liquid chromatography was de

James and Martin (48) separated volatile

fatty acids using this technique and advanced a column overload theory
to account for tailing and overlap of component parts of their volatile
samples.

Binder et al. used relative retention time in the chromato

graph, ultraviolet spectrum and hydrogenation behavior in their castor
oil studies (14).

Holmes (44) contended that polyunsaturated fatty

acid isomers were more easily separated by use of paper chromatography.
Folch et al. (32) reported that any of four salts (MgCl2i CaCl2,
KC1 and NaCl) were effective to an equal degree in removing non lipid
components in a 2 : 1 chloroform-methanol extract of animal tissue.
They further stated that the optimum ratio of chloroform-methanol-water
for this is 8 : 4 : 3 (v-v-v) and that the most desirable

aqueous salt

content for washing is 0.2 molar.
James (47) developed a methylation procedure for fatty acids
whereby 2-2 dimethoxypropane was used in conjunction with methanol
and sulfuric acid during a 2-hour reflux at 65°

C.

Thistechnique was

subsequently used by Tove (98) in 1961 for methylation of mouse tri
glycerides, by Lambremont and Blum (60) for methylation of boll weevil
fatty acids, and by Fontenot (33) for sweet potato fatty acid methyla
tion.

Mason and Waller (70) studied the effectiveness of this

technique and concluded that more complete esterification could be

r
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accomplished without elevated temperature and in a more limited^ time
interval.

Tove (98) allowed overnight refluxing prior to extraction

with hexane; Lambremont and Blum (60) allowed four hours for refluxing
and Mason and Waller (70) concluded that two hours was ample for this
process to become complete.

Mason et, al. (69) stated in 1964 that five

minutes was ample reflux time to permit an 80 per cent recovery of
methylated fatty acids.
Lee and Mattick (64) speculated that unblanched peas stored for
one year at 0° F. exhibited an increase in palmitic acid at the expense
of unsaturated acids.

These workers showed, however, that there was a

net loss of fatty acids during storage.

In a later publication-Mattick

and Lee reported similar results with raw spinach with a total increase
in free fatty acids (71).

Preliminary work by Lee (62), dealing with

total crude lipids of several frozen raw vegetables, showed that there
was a general decrease in total lipids during storage.

Lee (63) stated

that off flavors in two vegetables (pea and asparagus) resulted from
rancidity and acidity at the expense of fatty acids when the vegetables
were stored for one year at 0° P. without blanching.
Chibnall and Channon (21) developed the first procedure for ex
traction of fatty acids from leaves and other low fatty acid content
products.

They found that the fatty acids of cabbage leaf cytoplasm

were readily extractable from macerated dry leaves by use of ether.
Their results showed that fatty acids constitute 23.2 per cent of the
ether soluble fraction based on Iodine number.

Subsequent work by

Chibnall and Channon (22, 23) established the presence of mono- and diphospho glycerides as well as tri-glycerides.

The presence of

saturated (palmitic and stearic) and unsaturated (linoleic and linolenic)
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fatty acids was also verified.

They further stated that oleic was not

present or, if present, only as a minute component.

Wheeldon (105)

found in the inner heart of cabbage: palmitic, palmitoleic, a 17 carbon
saturated fatty acid, stearic, oleic, linoleic, linolenic and a 19
carbon mono unsaturated compound.

This worker observed eleven fractions

of the phospho lipid extract that ranged in saturated: unsaturated ratio
from 4:96 to 79:21, respectively.
Smith and Chibnall (90) analyzed the fatty acids of forage grasses
and found alpha and beta forms of both linoleic and linolenic, vari
able concentrations of palmitic and stearic, and a high percentage of
so-called creaotic acids.
Shorland (88) analyzed the acetone soluble lipids of rye grass
and reported the presence of the common even numbered saturated
compounds from 12 to 20 carbons plus a 15 carbon saturated compound as
well as the mono-, di- and tri- enoic 18 carbon compounds.

Shorland

reported the most highly concentrated fatty acids to be palmitic and
linolenic acids.
Weenick (103) observed that linolenic acid constituted 95.8 per
cent of the fatty acid content of acetone soluble galactolipids and
speculated that it is improbable that triglycerides exist in clover
leaf lipids.

O'Brien and Benson (79) reported similar results with

sulfolipid and galactolipid studies on alfalfa leaves.
A comparative study of chloroplast and entire leaf fatty acid
content was performed on several plants by Crombie (28).

The results

of these studies indicate little difference in fatty acid content of
entire leaves and extracted chloroplasts.

Etiolation studies of

fatty acid content showed that there was a gain in saturated fatty
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acids due to etiolation of the leaves or due to genetic lack of
chlorophyll.
Speer et al.

(91) in 1929 found spinach to contain fatty acids

in a ratio of 47 per cent glyceride to 35 per cent free.

They reported

the presence of palmitic, stearic, oleic, linoleic, linolenic and
traces of volatiles.

In 1962 Wolf et al,. (110) found the same acids

as Speer ejt al. (91) but in different percentages and, in addition,
they reported the presence of traces of capric and myristic, 3.5 per
cent palmitoleic, a trace of 16 carbon dienoic compound and 10.8 per
cent of a compound tentatively identified as a 16 carbon tri-enoic
fatty acid.

They further stated that 80 per cent of spinach chloro-

plast fatty acids are unsaturated and that 75 per cent of the
unsaturated fatty acids contain 18 carbons.
Swain and Stedman (94) identified myristic, palmitic, stearic,
oleic, linoleic and linolenic acids in the higher fatty acids of
tobacco.

Schmeltz (86) reported 66 different compounds in steam

volatile fatty acid extract of tobacco leaves.
Tereshkovich (95) identified several fatty acids in sweet potato
periderm.

These compounds included myristic, palmitic, oleic, lino

leic, and linolenic acids.

He further stated that there were several

as yet unidentified fatty acid materials present in small amounts in
fatty acid extracts.

Fontenot (33) identified the same series as was

identified by Tereshkovich and, in addition, identified capric and
lauric acids.

Fontenot (33) stated that, in descending order, the

concentration of these acids was as follows: linoleic, palmitic, lauric,
linolenic, stearic, capric, myristic and only a trace of oleic.

MATERIALS AND METHODS

Two varieties of sweet potato, Goldrush and Centennial, that had
been planted, grown and harvested under similar field conditions, were
obtained from the Sweet Potato Research Center, Chase, Louisiana.
Eight bushels of each variety were transported to Louisiana State
University, Baton Rouge, and placed in a curing room on the day of
harvest to facilitate wound periderm formation on any wounds that may
have occurred during harvest or transit.
The temperature in the curing room was maintained within a range
of 85°-95° F. and the relative humidity at 85 to 95 per cent (61, 74,
82, 104).

The roots were considered to be cured when they acquired a

velvety surface texture and when adventitious buds were apparent on
the proximal end of the roots (61, 75, 104).
this to occur was 8 days.

The time required for

Following curing, the roots were placed in

a storage room in which the temperature and relative humidity were
maintained at 60° F. and 85 per cent, respectively (82).

The roots

remained in this location until used in the experiments.

Samples

consisting of six roots were taken at random from the eight bushel lots
at daily intervals for thirty days and at ten-day intervals for sixty
additional days.
Periderm tissue from six roots per variety was used for dally
respiration measurements and duplicate composite periderm samples of
50 grams (fresh weight) each were taken from each variety for subse
quent fatty acid analyses.

The roots were washed and samples were

taken immediately after air drying.
The sampling technique for the respiration studies entailed first
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cutting a linear series of sections of periderm tissue in vivo by using
a No. 4 (9 mm) brass cork borer.

These sections were then shaved from

the root using a stainless steel knife and placed on a paper towel in
preparation for weighing.

Approximately 500 mg of tissue was used per

sample and one disc of tissue from each of six roots made up a composite
sample.

Five replicates per variety were used in the series.

After weighing, the tissue slices were placed immediately into
manometric flasks that contained 0.2 ml of 20 per cent KOH absorbed on
filter paper in the center well for absorption of CO2 and 2.0 ml or
0.067 M potassium phosphate-sodium phosphate buffer at pH 6.7 was used
as a bathing solution in the tissue area.

Brodie's solution (specific

gravity 1.033) was used as a manometer fluid (99).
The flasks were placed immediately on pre-greased manometers and
placed in position on the Warburg respirometer.
bath was maintained at a temperature of 28° C.

The respirometer water
The system was tested

for leaks for 10 minutes and then was allowed to equilibrate for
fifteen minutes before setting and closing the system for oxygen con
sumption studies.

A reference point of 150 mm on the closed side of the

manometer was used for the entire series.

Readings were taken by

adjusting the manometric fluid to the original reference point and
reading from the open side of the apparatus.

Nine readings were taken

per day including initial time and at fifteen minute intervals for 120
minutes.
This experiment was performed at daily intervals for thirty days,
beginning one day after harvest and at ten-day intervals for an addi
tional 60 days.

Readings were converted to an absolute tissue weight

of 500 mg to facilitate ease of analysis.
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Samples for fatty acid analysis were taken in duplicate from the
same roots that were used for the respiration study.

These samples were

taken on harvest date, daily for 30 days thereafter, and at ten-day in^
tervals for an additional 60 days.

Periderm tissue was removed from the

roots with a stainless steel knife and 50 gm samples were immediately
weighed to eliminate loss of weight due to drying.

These composite

samples were placed in a forced air oven at 100° C for 24 hours, then
removed, sealed in glass jars and stored for future weighing, extraction
and analyses (94).
The extraction technique was a slight adaptation of the techniques
developed by James (41), Lambrement and Blum (60), Tove (98), and Mason
and Waller (70) and used by Fontenot (33), and Kapp (53).
The dried periderm samples were weighed, placed in an omnimixer
with 2 : 1 (v : v) chloroform-methanol solvent (1 gm dry tissue per
5 ml solvent) and blended while partially submerged in an ice water
bath for three minutes.

The blended material was placed in a vacuum

filter and eluted 3-4 times with chloroform-methanol to remove the tri
glyceride containing soluble fractions.

The residue was discarded and

to the liquid phase was added 20 per cent (by volume) 0.034 per cent
MgCl2 solution to remove water soluble impurities as prescribed by Folch
et al. (32).

The mixture was allowed to stand for 2 to 24 hours to

allow separation of the phases.

The water-MgCl2_impurity phase was then

removed, using a vacuum aspirator.
The tri-glyceride containing chloroform-methanol fraction from
each sample was then transferred to a previously weighed tared round
bottom flask and dried by using a vacuum rotary evaporator over a hot
water bath maintained at approximately 180° F.

The flasks containing
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the dried samples were placed in a vacuum desiccator containing
concentrated sulfuric acid for 24 hours to remove any remaining
liquids.

The flasks were removed from the desiccator and weighed to

obtain the total lipid weight.
Using n-hexane as a solvent, the samples were transferred to
screw cap pyrex test tubes and redried, using a calcium carbonate
dried air stream.

Five milliliters of methanol, 0.25 ml of concen-

trated sulfuric acid and 0.2 ml of 2.2 dimethoxypropane was added
to the dried samples.

The test tubes were then sealed with teflon

lined screw caps and incubated for two hours in a 65° C. hot water
bath to facilitate methylation of the fatty acids.

After incubation,

5 ml of cool, distilled water and 5 ml of n-hexane were quickly added
to each tube; the tubes were sealed with teflon lined screw caps and
shaken.

After allowing time for the phases to separate, the upper

(hexane) layer was removed by using disposable capillary pipettes
equipped with medicine dropper bulbs.

This procedure was repeated

three times, yielding 20 ml of hexane and methyl esters of fatty acids.
This composite extract was placed in flasks which contained approx
imately two grams of anhydrous sodium sulfate-sodium bicarbonate
mixture (4 : 1 by weight) for neutralization and drying.

After 24

hours of storage at 35° F. the samples were filtered, using a fine
fritted glass filter under vacuum.

The desiccant-neutralizer was

thoroughly washed to yield total recovery of fatty acid esters.
Samples were concentrated in preparation for storage, by using the
previously, mentioned evaporator and then placed in screw capped 4 ml
vials.

After storage in a commercial refrigerator until needed for
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analysis, a 1 ml sample was concentrated to 0.1 ml and 0.2 jal of this
concentrate was measured in a micro syringe for injection into a
2500R Gas-Liquid Chromatograph (Micro Tek).
isothermally maintained at 200° F.

Column temperature was

The inlet and ion detectors were

maintained at temperatures of 295 and 305° C., respectively.
stant attenuation setting of 10

2

A con-

X 16 (imput X output) was maintained

throughout the separation procedure.

Under these conditions the

separation was complete in approximately 12 minutes.

The various

fatty acids were recorded by a disc intergrator equipped Honeywell
recorder operating at a speed of 30 inches per hour.
The chromatograph was equipped with a three-foot stainless
steel, one-eighth inch outside diameter column which contained a low
concentration SE - 30 Silicone Gum Rubber liquid phase adsorbed on
acid washed 60/80 mesh chromport.

Compressed air at a rate of 1.2

cu. ft./hour served as a scavenging gas while electrolytic Hydrogen
at 60 cc/minute serviced the dual Hydrogen flame.

The carrier gas

was Helium at 60 ..cc/minute.
Fatty acids were identified by comparison of the relative reten
tion time of the sweet potato fatty acid unknowns with the relative
retention time of a standard solution of known fatty acids.

RESULTS

Sweet potato periderm tissue was found to consume oxygen at approx
imately equal rates for the first and second hour of each experiment.
Centennial periderm tissue consumed oxygen at an initially higher rate
than did Goldrush periderm tissue (Figure 1).
apparent from the sixtieth to ninetieth day.

The same trend was
The period from the end

of curing (8 days) through the fiftieth day showed that Centennial
periderm tissue consumed oxygen at a greater rate than Goldrush periderm
tissue only 11, 23, 27, 28, and 29 days after harvest.
Both varieties exhibited considerable variation from day to day.
There was, however, a general increasing trend in oxygen consumption
throughout the course of the experiments.
Oxygen consumption by Centennial periderm tissue ranged from a
minimum hourly rate of 49 p i per 500 mg fresh weight sample on the
third day of curing to a maximum of 83 pi 27 days after harvest.
Centennial showed an increase in oxygen consumption of 6 p i per hour
from the initial to the final reading.
Oxygen consumption by Goldrush periderm tissue ranged from a low
of 40 p i after 5 days of curing to a high of 71 pi 21 days after
harvest.

The initial and final readings for Goldrush periderm tissue

showed an increase of 13 pi of 0£ consumed per hour.
Increases and decreases in the oxygen consumption rate for both
varieties coincided on all but 5, 9, 12, 17, 30, and 60 days after
harvest.
Respiration quotients which were taken at daily intervals from
the 91st to 100th day after harvest showed Centennial to have a mean
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Figure 1.

Oxygen consumption rate-*- of Centennial and Goldrush sweet potato periderm tissue^
from 1 day after harvest for 30 days and at 10-day intervals for an additional 60
days.
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R. Q. of .687 and Goldrush, a mean of .803 (Figure 2).

There were no

similarities of trends between Centennial and Goldrush R.Q. values.

At

every test interval the Centennial R.Q. value was lower than that of
Goldrush.

Furthermore, Goldrush had an initial value of .894 as com

pared to the Centennial value of .665 and each had terminal values of
.804 and .673, respectively.

Thus, Goldrush showed a reduction in R.Q.

value while Centennial exhibited an increase.
Total dry tissue weight of the 50 gram fresh weight fatty acid
samples showed Centennial to be higher in total solids than Goldrush.
The mean dry weight of Centennial periderm tissue was 23.37 per cent
while periderm tissue of Goldrush was.22.11 per cent (Figure 3).
There was a gradual increase in total solids of both varieties from
initial values of 21.18 per cent for Goldrush periderm tissue and 20.86
for Centennial periderm tissue to a terminal value of 22.20 for Goldrush
and 25.99 for Centennial, respectively.
Total solids found in Goldrush were higher than those of Centennial
only on the day of harvest, 7, 10, 13, 14, 18, 23, 27, and 50 days after
harvest.

Extremes in total solids were greater in Centennial periderm

tissue than in Goldrush periderm tissue.

The lowest and highest values

for Centennial were exhibited after 23.and 90 days of storage.
values were 19.86 and 25.99 per cent, respectively.

These

The Goldrush low

solid concentration occurred during the first day of curing at a level
of 19.85 per cent and the high after 70 days of storage at a level of
23.89 per cent (Figure 3).

Total Lipid Weight
Centennial periderm tissue was found to contain lipids at a higher

Figure 2.

Respiration quotients of Centennial and Goldrush periderm tissue taken 91 to 100
days after harvest.
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Figure 3.

Percent total solids'1' in Centennial and Goldrush periderm tissue from day of
harvest to 30 days thereafter and at 10-day intervals for an additional 60 days.
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concentration than Goldrush periderm tissue (Figure 4).

A general in

creasing trend in total lipid content was observed in both varieties.
A maximum deviation from the mean lipid content of both was found to be
.05 gm.

This value was observed 21 days after harvest with Goldrush

samples and after 90 days with Centennial.
Maximum concentrations of total lipids were found on the 5th, 17th,
and 90th days in Goldrush and on the 7th, 26th, and 40th through 90th
day in Centennial tissue.

The minimum values for each variety were 1

and 9 days after harvest in the Goldrush variety and on the day of
harvest, 4, 10, 11, 13, and 20 days after harvest in Centennial.
Relatively constant increases in total lipids were observed in both
varieties from 30 days after harvest to 90 days after harvest.

Individual Fatty Acid Methyl Esters
Table I contains the absolute weight of C^q , C j^,

c 14>

anc* ^16

fatty acids found in 50 gm samples (fresh weight) of Centennial and
Goldrush periderm tissue.
Measurable amounts of Cg were present in Goldrush periderm tissue
only on the day after harvest and 90 days after harvest.

This compound

was not found in measurable quantities in Centennial; however, trace
amounts of it were found in Centennial on the 11th, 20th, and 30th day
after harvest.

Trace amounts of Cg were also found in Goldrush on the

11th day after harvest.
Caprate (C^q ) was found in Centennial periderm tissue in measur
able amounts on the first through the 11th day (Figure 5).

It

reappeared after 15, 17, and 20 days, but not 12, 13, 14, 16, 18, 19,
or 21 days after harvest.

On the 22nd day this material reappeared and

Figure 4.

Total lipids-*- found in periderm tissue of Centennial and Goldrush roots at daily
intervals from harvest to 30 days thereafter and at 10-day intervals for 60
additional days.
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Table I.

Days after
Harvest
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

for 30 days after harvest and at 10 day intervals for

Concentration of Cio, C12, C14, and
an additional 60 days.l

Cio
Cent.
7.76
8.65
10.57
9.36
6.50
12.34
8.23
9.15
6.56
11.45
11.56
T
12.31
T
6.96
3.74
_
38.12
41.18
28.32
23.30
70.06
58.67
61.28
39.07
39.93

Cl2
Gold.

1.40
-

1.93
-

T
-

T
T
-

T
-

^14

■____________

^*16

Cent.

Gold.

Cent.

Gold.

Cent.

Gold.

18.19
18.98
26.64
22.34
21.25
14.80
16.84
22.60
20.24
29.85
20.85
7.20
T
20.95
8.19
20.91
12.72
5.19
22.16
14.04
41.24
58.79
30.22
68.24
45.37
45.05
53.78
53.97
44.59

3.06
2.45
6.71
14.83

76.46
71.51
106.20
100.14
82.01
76.83
72.73
97.67
81.44
101.90
66.90
38.40
54.77
72.75
72.29
68.26
78.12
51.56
20.86
111.13
116.27
115.36
95.51
87.01
148.12
160.31
121.53
148.30
144.12
92.26

21.09
13.52
21.82
37.14

14.10
11.25
18.97
11.13
T
2.52
12.44
13.06
9.10
4.70
12.51
T

1.76
5.31
3.20
20.40

-

T
2.49
T
5.08
T
2.32
T
T
20.83
8.89
19.86
16.39
-

19.20
13.66
19.73

-

12.08
15.30
21.85
13.59
10.88
27.98
18.18
16.07
23.04
19.09
23.48
20.45
12.13
31.19
87.77
36.47
105.68
64.56
75.73
79.56
86.59
65.40
86.86
54.48
82.00

-

10.02
T
5.17
3.04
21.01
10.72
-

28.05
41.40
25.29
36.93
47.07
40.75
46.30
37.12
30.98

-

3.32
4.36
5.13
-

6.58
-

3.61
-

T
5.33
-

14.34
-

10.10
T
30.22
41.40
37.82
T
13.09
T

Table I. Continued
I

Days after
Harvest

Cent.

ClO

30
40
50
60
70
80
90

33.10
50.06
72.10
30.59
15.35
15.00
67.28

Gold.

-

7.99

Ci2
Gold.
Cent.
38.13
57.09
85.26
98.32
38.10
23.19
49.65

14.65
-

7.57
-

12.70

C14
Gold.
Cent.
116.07
170.90
176.32
179.64
136.95
139.83
143.51

68.33
75.57
77.36
52.78
97.13
45.05
54.82

Cl6
Cent.

Gold.

36.86
39.83
47.82

28.37
17.14

-

31.20
18.65
64.16

-

7.57
T
20.00
21.58

^Mean of 2 determinations -- /ig/50 gm tissue.

ho
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Figure 5.

Concentration in >ug per 50 gm fresh weight sample* of caprate (C^q ) found ih
Centennial and Goldrush periderm lipid preparations at daily intervals from
harvest to 30 days thereafter and at 10-day intervals for 60 additional days.
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remained for the duration of the test period.

Fairly high concentrations

of this material were observed in Centennial periderm tissue 26, 27, 28,
50, and 90 days after harvest.
Caprate was present in Goldrush periderm lipids in measurable
amounts only 1 day after harvest, 3 days after harvest and 90 days
after harvest with trace amounts observed 9, 11, 20, and 29 days after
harvest (Figure 5).

On a percentage basis C^q concentration was in

variably more concentrated in Centennial than in Goldrush (Table II).
Laureate (Cj^) was found to be present in Centennial periderm
lipid extract except 13 and 14 days after harvest (Figure 6).

A

general increase was observed from harvest to 9 days when a decline
occurred, leading to zero values 13 and 14 days after harvest.

An

increasing trend occurred at 70 and 80 days with a subsequent increase
in the final value.
Laureate in Goldrush periderm tissue was present in larger amounts
than in Centennial only during the 14th day of testing (Figure 6).
It was present in the first four samples but not present after 5, 6 ,
7, 9, and 10 days.

Laureate reappeared 11, 14, 20, 23, 24, 25, 28,

29, 30, 31, 60 and 90 days after harvest in Goldrush.
When calculated on the basis of per cent of total lipids, laureate
was more concentrated in Centennial (Mean value of 1.49 per cent) than
in Goldrush (Mean value 0.55) at all times except 3, 13, and 29 days
after harvest (Table II).
The concentration of C^^ (myristate) was higher in Goldrush tissue
than in Centennial tissue only after 18 days of curing and storage
(Figure 7).

Myristate was present (except on the fourth day after

harvest when it was missing from the sample) at relatively constant

Figure 6 .
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Concentration in/ig per 50 gm fresh weight sample*- of laureate (C^) found in
Centennial and Goldrush periderm lipid preparations at daily intervals from
harvest to 30 days thereafter and at 10-day intervals for 60 additional days.

Centennial

-

O

O

Goldrush

80

50
40

\

"O

Vs-,

'rvTvn-^-^

XX

/

V

rs-r\

“ i -----------------------------------------------------------------■----------------V

0

5

10

15

20

25

Days after harvest
*"Mean of two determinations

30

40

50

60

- - - - V

70

------------------

80

90

Concentration of caprate, laureate, nyristate and palmitate by per cent^ from harvest for
30 days and at 10-day intervals for an additional 60 days found in Centennial and Goldrush
lipid preparations.

Caprate
Laureate
Myristate
Palmitate
Cent.
Gold.___________ Cent.
Gold.___________ Cent.
Gold.___________ Cent.
Gold.
0
1

2
3
4
5

6
7

8
9

10

0.44
0 .-44
0.52
0.48
0.37
0.66
0.37
0.38
0.32
0.58
0.66

11

12
13
14
15
16
17
18
19

20
21
22
23
24
25
26
27
28

-

0.09
-

0.16
-

T
-

T
-

T
-

0.62
T
0.36

-

-

-

-

-

0.78
-

2.07
2.38
1.58
1.21
3.08
2.53
3.00
1.89

T
-

T

1.22
0.10
1.37
1.14
1.21
0.76
0.76
0.95
0.97
0.15
1.18
0.40
T
-

1.05
0.41
1.08
0.68
0.27
1.25
0.81
2.73
3.32
1.69
3.58
1.99
1.95
2.63
2.65

0.27
0.25
0.57
1.10
-

T
0.18
T
0
0.44
T
-

0.18
-

T
T
T
1.64
-

0.70
1.45
1.28
-

1.49
0.96

4.30
3.66
5.41
5.08
4.67
4.00
3.27
4.13
3.87
5.08
3.80
2.14
3.15
3.98
3.63
3.46
4.01
2.74
1.09
6.27
7.03
6.24
5.38
4.84
7.76
7.03
5.27
7.22
7.15

1.75
1.35
1.80
2.99
T
0.81
1.18
1.59
1.07
1.00
2.40
1.45
1.29
1.69
1.49
1.83
1.47
0.97
2.26
6.98
2.39
5.97
4.53
5.61
6.10
6.00
4.85
6.55
4.17

0.74
0.75
0.97
0.52
T
0.13
0.56
0.56
0.44
0.25
0.70
T
-

0.48
T
0.26
0.17
1.02
0.61
-

1.02
2.34
1.40
1.94
2.67
1.76
2.26
1.77

0.17
0.53
0.25
1.65
-

T
0.33
0.42
-

0.57
-

0.28
-

T
0.42
-

0.94
-

0.80
-

2.31
2.89
2.80
T
0.97

TABLE II.

Continued

Davs

Caprate
Cent.
Gold.

Laureate
Cent.
Gold.

Myristate
Gold.
Cent.

29
30
40
50
60
70
80
90
Mean

1.98
1.61
2.09
3.19
1.21
0.63
0.60
2.69
1.04

2.21
1.81
2.39
3.79
4.13
1.55
0.92
1.96
1.49

4.53
5.61
7.61
7.81
7.62
5.53
5.69
5.62
5.00

-

0.47
0.26

•*-Mean of two determinations.

1.37
1.11
-

0.55
-

0.75
0.55

5.73
5.12
5.28
5.58
3.72
6.58
3.22
3.27
3.22

Palmitate
Gold.
Cent.
1.55
1.79
2.67
2.11
-

1.26
0.74
2.52
0.95

T
2.13
1.14
0.55
T
1.40
1.29
0.59

Figure 7.

Concentration in /ig per 50 gm fresh weight sample of myristate (C^) found in
Centennial and Goldrush periderm lipid preparations.
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levels from harvest (21.09 ;ug) to 17 days after harvest 20.45 jug) in
Goldrush while Centennial exhibited a marked decline from (76.46 jug) to
18 days after harvest value of (20.86 jug).

Thereafter, an increasing

trend occurred in both varieties to the 50th day after harvest.

The

greatest values were recorded for Goldrush on the 20th (87.77 jig) and
70th (97.13 jug) day after harvest and for Centennial 40 (170.90 /ig), 50
(176.32 jug) and 60 (179.64 jug) days after harvest.
Jfyristate was found to be present in Centennial samples at a mean
level of 5.00 per cent of the total methylated fatty acids and at a
mean level of 3.22 per cent of the total in Goldrush (Table II).
Goldrush contained more myristate by percentage than did Centennial 18,
19, 23, 29, and 70 days after harvest.

The largest percentile ratio of

Goldrush myristate over that of Centennial was 5.73 : 4.53 after 29 days
of storage.

This material was found in a percentile ratio of Centennial

over Goldrush 60 days after harvest at 7.62 : 3.72.
Palmitate (C^g) (Figure 8) was more uniformly found in the periderm
lipid extract of both Centennial and Goldrush than was caprate (C^q),
(Figure 5) or laureate (Cj^), (Figure 6).

The concentration of

palmitate was higher in Goldrush tissue 3, 13, 20, 60, and 80 days
after harvest than in Centennial tissue.

The highest concentration

occurred after 25 days (41.40 jug) in Goldrush lipids, while high con
centrations were recorded for Centennial after 23 (41.40 jug), 26
(47.07 /ig), 28 (46.30 jug), 50 (47.82 jug), and 90 (64.16 jug) days.
This compound was not present in Centennial 4, 11, 12, 13, 15, 20, or
60 days after harvest.

Palmitate was found in Goldrush preparations

on the day of harvest through the third day after harvest.

The presence

of palmitate was noted in the Goldrush sample intermittently on the 6th

Figure 8 .

Concentration in jig per 50 gm fresh weight sample^- of palmitate (C15) found in
Centennial and Goldrush periderm lipid preparations.
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7th, 8th, 10th, and 13th observation after harvest.

During the extended

storage study, palmitate was present 40, 60, and 90 days but not 50, 70,
or 80 days after harvest.
Palmitate concentrations by per cent were greater in Centennial
than in Goldrush (Table II).

The Centennial mean concentration was

0.95 per cent while Goldrush exhibited a mean palmitate concentration
of 0.59 per cent of the total fatty acid ester content.

The maximum per

cent of palmitate in Centennial extracts as compared to Goldrush extract
was found 27 days after harvest at 2.26 and trace amounts in Goldrush.
The per cent palmitate was higher in Goldrush than in Centennial 3,
17, 20, 24, 25, 26, 30, 60, and 80 days after harvest.

13,

The highest

level of palmitate in Goldrush over that found in Centennial was 2.80
to 1.76 per cent 26 days after harvest.
An unknown compound in low concentrations was found intermittently
in the area between palmitate and stearate on the chromatographs.

This

compound was more consistently found in Centennial than in Goldrush as
were the other low concentration components of the fatty acid samples.
The highest concentration of this material was found in both Centennial
and Goldrush 90 days after harvest.

The concentration on this date was

28.60 jug and 13.96 fig, respectively.
Table III lists the absolute weight of C-^g, C^gA^, C ^ g ^ , an<*
Ci8*3 fatty acids found in 50 gm fresh weight Centennial and Goldrush
periderm tissue extracts.
Stearate (Cj.8) was universally found in both varieties (Figure 9)
and in higher concentrations than all other components of the fatty
acid samples, except oleate (Figure 10).

The concentration of stearate

was lower than the initial value of 439.26 fig in Centennial samples only

Figure 9.

Concentration in jig per 50 gm fresh weight sample* of Stearate (C^g) found in
Centennial and Goldrush periderm lipid preparations.
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Figure 10.

Concentration in jug per 50 gm fresh weight sample1 of oleate (C^gA^) found in
Centennial and Goldrush periderm lipid preparations.
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TABLE III.

Concentrations?-of stearate, oleate, linoleate and linolenate in Centennial and Goldrush
periderm tissue for 30 days after harvest and at 10-day intervals for 60 additional
days.2

Days after
C18_____
Cl8 1
Ci8 2
^18 3
Harvest____________ Cent.
Gold._________ Cent.
Gold._________ Cent.
Gold._________ Cent.
Gold.
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

439.26
463.79
479.03
467.30
470.96
537.20
561.79
582.71
513.35
491.45
461.40
476.22
472.37
466.60
458.18
519.26
484.41
513.24
545.78
458.18
438.66
425.75
444.59
429.66
447.35
543.02
610.20
454.95

353.18
247.48
343.27
316.36
409.02
444.82
357.56
353.39
370.54
300.83
295.09
319.95
321.00
326.71
340.21
362.11
414.07
322.81
383.57
353.68
395.46
477.65
336.52
336.26
326.29
383.94
369.72
337.66

927.93
1085.66
967.50
985.32
869.75
995.24
1164.46
1238.81
1109.85
920.78
843.24
1011.74
1002.87
1057.25
1000.57
1114.74
967.87
1060.32
1162.92
939.87
868.03
941.23
857.34
1021.10
943.37
1055.20
1058.10
1003.64

658.58
561.88
698.72
592.17
782.29
878.64
773.51
795.03
690.85
595.17
634.41
770.55
785.28
835.09
736.20
774.12
790.85
800.20
841.83
716.85
799.56
960.75
748.04
572.37
727.28
747.27
701.40
706.73

258.21
230.48
307.31
302.50
305.19
281.39
355.62
373.67
340.10
406.87
292.59
260.42
210.80
229.78
406.67
264.20
318.58
204.07
234.13
216.68
241.98
246.65
218.81
176.31
240.97
352.80
333.65
282.14

168.37
106.14
130.77
217.46
155.32
161.43
149.57
168.33
402.74
180.11
180.53
129.30
143.08
146.43
190.00
135.28
178.48
108.10
159.41
163.37
212.65
233.32
112.87
168.26
125.75
170.27
176.64
176.04

40.76
55.95
46.56
78.04
T
5.65
26.15
38.74
34.48
43.14
35.84
51.77
T
12.08
13.29
13.26
9.74
3.63
42.43
-

T
60.89
46.18
T
21.16
22.81
16.72
7.45
-

TABLE III.

Days after
Harvest
28
29
30
40
50
60
70
80
90

Continued

Cl8
Cent.

Gold.

476.85
494.69
498.53
542.61
483.71
655.78
613.91
612.99
617.06

361.49.
368.90
332.01
355.55
381.81
387.33
349.77
386.11
457.40

1-Mean of two reps.
2ug/50 gms fresh weight.

Cl8 1
Gold.
Cent.
975.16
1037.71
1047.67
1172.45
1046.90
1116.54
1295.72
1209.55
1185.28

728.80
774.91
715.91
811.55
820.95
739.16
755.69
773.11
884.88

Cl8 2
Gold.
Cent.
304.42
290.73
261.79
330.76
358.80
305.49
327.91
415.77
333.13

245.88
187.80
176.21
126.11
112.81
223.88
263.90
166.66
177.25

Cl8 3
Gold.
Cent.
_

.

7.30
37.99
15.30

-

-

8.72
18.65
67.45

-

16.42
29.01
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on 2 occasions: 20 days (425.75 /ug and 22 days (429.66 /ug) after
harvest.

Twenty days after harvest, the only Goldrush value (477.65 /ug)

in excess to that of Centennial occurred.

There was a maximum reached

in Centennial on the seventh day (582.71 /ig) preceded by a general in
crease with the exception of a slight decline 3 days after harvest.
This peak was followed by a decline to the 14-day reading of 458.18 /ug
only interrupted by a slight increase 11 days after harvest.

An in

crease occurred on the 15th, a decrease on the 16th, increases on the
17th and 18th days after harvest

followed by a three-day decline to

the low value for the Centennial

variety.

A slight 1-day gain fol

lowed by a similar decline and a subsequent three-day increase reached
the 26-day maximum of 610.20 /ug,
454.95 /ug.

followed by a one-day decline to

Moderate increases were recorded for the last three days

of the daily analyses with a terminal value of 498.53 /ug.

An increase

in stearate concentration to 542.61 /ug 40 days after harvest was fol
lowed by a decrease to 483.17 /ug 50 days after harvest.

The greatest

increase for a single test period and the highest value for the series
was recorded 60 days after harvest at a level of 655.78 /ug.

The last

three values in the series (70, 80, and 90 days after harvest) were
relatively constant at 613.91, 612.99, and 617.06 /ug, respectively.
Results for stearate concentration in Goldrush periderm extract
was more variable than found in Centennial extract (Figure 10).

The

low value for the series occurred one day after harvest at 247.48 /ug,
a decrease of 105.70 /ug from the initial reading of 353.18 /ug.

A

declining trend followed with only a slight increase on the 8th day
to the 10th day after harvest at a value of 295.09 /ug.

An in

creasing trend from the 10th to the 16th day was followed by 4 days of
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erratically lower values and the subsequent 21st day after harvest maxi
mum value of the series of 477.65 /ug.

The largest single 24-hour

decline (141.14 /ug) occurred on the 22nd day after harvest.

Intermit

tent gains occurred on the 23rd, 25th, 28th, and 29th with losses on
the 24th, 26th, 27th, and 30th day after harvest to a level of 332.01
/ig on the 29th day.

On the 40th, 50th, and 60th days after harvest

there were increases to 387.33

fig on the 60th day after harvest.

On the

70th day there was a decline to 349.77 fig followed by increases of
386.11 and 457.40 /ug, respectively, on the 80th and 90th day after
harvest analyses.

Maximum differences between varieties occured 60

days after harvest.with values for Centennial at 655.78 /ig and Goldrush
at 387.33 jig, respectively, resulting in a difference of 268.45 jig.
Stearate was present in higher percentages in Goldrush than in
Centennial except 10, 11, 12, 13, 18, 19, and 70 days after harvest
(Table IV).

The highest per cent value in Goldrush was recorded 4

days after harvest at 30.19 and the lowest value was 24.03 per cent
recorded 70 days after harvest.

The mean per cent of stearate in

Goldrush was 27.25.
Centennial contained stearate in periderm lipids at a mean per
cent of 24.61 of the total fatty acid esters present (Table IV).
The highest value recorded was 27.85 and the lowest value was 21.24
per cent.
Oleic acid (C^gA l) was by far the most concentrated fatty acid
present in either Centennial or Goldrush periderm lipids (Figure 10).
The concentration of oleate was higher in Centennial than in Goldrush
except 21 days after harvest.

The range of this fatty acid concentra

tion in Centennial was from a low of 843.24 fig on the 10th day after

I

Concentration of stearate, oleate, linoleate, and linolenate by per cent^ from harvest for
30 days and at 10-day intervals for an additional 60 days found in Centennial and Goldrush
lipid preparations.

0
1

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

Stearate
Gold.
Cent.

Oleate
Gold.
Cent.

Lenoleate
Gold.
Cent.

24.62
23.71
24.39
23.65
26.82
27.85
25.31
24.36
24.41
24.42
26.25
26.55
27.14
25.52
23.11
26.36
25.01
27.22
27.53
25.85
25.87
23.01
25.11
23.70
23.45
23.95
26.44
22.20

51.93
55.49
49.31
49.84
49.53
51.75
52.57
52.17
52.72
45.83
48.07
56.39
57.61
57.86
50.39
56.56
50.17
56.10
58.26
53.03
51.24
50.89
48.36
56.27
49.46
46.35
45.73
48.94

14.50
11.78
15.57
15.33
17.38
14.58
16.04
15.79
16.28
20.18
16.62
14.52
12.10
12.64
20.74
13.23
16.45
10.81
11.83
12.23
14.26
13.32
12.36
10.04
12.61
15.48
14.49
13.77

29.41
24.70
28.55
25.47
30.19
29.69
27.07
26.30
27.83
27.70
25.10
25.82
25.32
24.17
26.47
27.95
29.51
25.75
27.07
26.31
27.16
26.86
26.27
24.79
25.98
26.71
27.37
25.42

1
.

54.37
56.08
58.35
47.67
58.08
63.74
58.56
59.17
53.76
54.74
54.08
62.13
61.96
61.62
57.27
59.79
56.32
63.75
59.35
53.29
54.77
53.95
58.39
55.69
55.72
52.33
51.91
53.32

14.06
10.60
10.98
11.51
11.79
10.78
11.25
12.45
15.30
16.57
15.30
10.61
11.44
10.78
14.79
10.44
12.70
8.63
11.32
12.29
14.75
13.22
8.82
12.48
9.63
11.88
13.09
13.23

Lenolenate
Gold,
Cent.
2.27
2.86
2.47
3.94
T
0.28
1.14
1.67
1.90
2.30
1.99
2.66
2.30
T
0.75
0.72
0.77
0.53
0.16
1.84
-

T
6.08
3.37
T
1.66
1.98
1.80
0.50
-

TABLE IV.

Continued

Days:

Stearate
Gold.
Cent.

Oleate
Gold.
Cent.

Lenoleate
Gold.
Cent.

Lenolenate
Gold.
Cent.

28
29
30
40
50
60
70
80
90
Mean

23.62
24.27
24.01
22.70
21.24
27.23
24.79
24.88
24.14
24.61

48.29
50.87
50.33
49.10
46.06
47.04
52.34
55.08
46.35
51.29

15.08
14.25
12.60
13.87
15.82
12.78
13.23
16.97
13.03
14.39

0.35
1.85
0.65
0.36
0.74
2.65
1.00

27.44
25.71
24.86
25.69
27.44
27.42
24.03
27.42
27.37
27.25

*Mean of two determinations.

55.02
54.07
53.60
58.74
58.92
52.03
51.53
49.00
52.92
56.11

11.08
13.12
13.20
9.07
8.07
15.80
17.87
11.66
10.61
12.06

T
1.22
2.75
0.52
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harvest to a high of 1295.72 jug on the 70th day after harvest.

From an

initial value of 927.92 jug the concentration of oleate increased to a
level of 1085.66 jug after 24 hours.

A decrease occurred on the next day

followed by a slight increase and a subsequent decrease in concentration
to 869.75 jug on the fourth day.

A three-day increase to a level of

1238.81 jug was followed by a three-day decline to 843.24 jug.

Intermit

tent major increases and slight decreases were recorded to a high
concentration of 1162.92 jug, 18 days after harvest.

This was followed

by a two-day decrease followed by an increase and a 24-hour decrease to
857.34 jug on the 22nd day after harvest.

Increases were observed 23,

25, and 26 days after harvest to a level of 1058.10 jag with a decline
on the 24th from 1021.10 jug to 943.37 jug.

On the 40th day after

harvest the oleate level was 1172.45 /ig followed by a 50th day level of
1046.90 jug.

Increases 60 and 70 days after harvest resulted in the

highest oleate concentration of the test series at 1295.72 jug followed
by decreases 80 and 90 days after harvest to a terminal concentration
of 1185.28 jug.
Initial concentration of oleate in Goldrush (Figure 10) was found
to be at a level of 658.58 jug.

The following day the concentration of

this material decreased to the low for the series of 561.88 jug.

Alter

nating gains and losses occurred to a high of 878.64 jug five days after
harvest and a low of 595.17 jug 9 days after harvest.
occurred 10 days through 13 days after harvest.

A four-day increase

A one-day decline was

then recorded, following by a 4-day increase and another one-day de
cline.

A two-day increase 21 days after harvest resulted in the largest

(960.75 jug) oleate concentration of the series.

Alternating decreases

22, 24, 26, and 30 days after harvest and increases 23, 25, 27, 28, and
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29 days after harvest resulted in a 30-day after harvest oleate concen
tration of 715.91/ug.

Concentration increases 40 and 50 days after

harvest were offset by a decline 60 days after harvest.

Increases 70,

80, and 90 days after harvest resulted in a terminal oleate concentra
tion of 884.88 /ug.
Centennial contained a higher percentage of oleic acid than
Goldrush only three days after harvest (Table IV).

The per cent of

oleate on this-date was 49.84 in Centennial and 47.67 in Goldrush.

The

mean per cent of oleate for the entire test period was 51.29 in
Centennial and 56.11 in Goldrush.

The range of values in Centennial

was from a high of 57.86 recorded 13 days after harvest to a low of
45.73 recorded 26 days after harvest.

Centennial exhibited the lowest

percentage ratio to Goldrush five days after harvest at 51.75 to 63.74
per cent, respectively.
Linoleate (C^g^) was at maximum peak content in Centennial
(Figure 9) 9 and 14 days after harvest at 406.87 and 406.67 /ug,
respectively, during the daily test sequence and 80 days after harvest
at 415.77 /ig during the 10-day test sequence.
From an initial content of 258.21 /ug there were intermittent de
creases and increases to the maximum of 406.87 /ug, 9 days after harvest.
A sharp three-day decline resulted in a 12-day after harvest reading of
210.80 /ug.

A two-day increase resulted in the 14-day value of 406.67

/ug, followed by intermittent losses to the 23-day after harvest low of
176.31 /ug.

A sharp two-day gain was followed by a two-day loss, a

slight one-day gain and a two-day loss to a 30-day after harvest read
ing of 261.79 /ug.

During the extended test period, increases were

recorded 40 and 50 days after harvest, a loss was recorded 60 days
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after harvest followed by an increase 70 and 80 days after harvest to a
level of 415.77 p-g.

The terminal, 90-day value showed a loss to 333.13

pg.
Goldrush periderm tissue demonstrated little tendency toward change
in this fatty acid content during the test period (Figure 11).

From an

initial concentration of 168.37 p g there were 14 days during the daily
test period of 30 days that showed increases over the initial value and
14 showing decreases with two at approximately the original level.
From 40 to 90 days after harvest there were two low values, two high
and two near the original of 168.37 p g .

These values (40 to 90 days

after harvest) occurred in the order mentioned.
Linoleate was found to be present in Centennial periderm at a
mean level of 14.39 per cent and in Goldrush at a mean level of 12.06
per cent (Table IV).

In Centennial, the highest value was recorded 14

days after harvest at 20.74 per cent and the high for Goldrush 17.87
per cent 70 days after harvest.

Lowest values were recorded 50 days

after harvest at 8.07 per cent in Goldrush and 10.04 per cent 23 days
after harvest in Centennial.
Linoleate was present at higher percentages in Goldrush than in
Centennial 3, 19, 20, 24, 30, 60, and 70 days after harvest.

The

greatest percentage ratio of Goldrush over Centennial was 17.87 per
cent to 13.23 per cent which occurred 70 days after harvest.

The

greatest percentage ratio of Centennial over Goldrush was 15.82 per
cent observed 50 days after harvest.
Linolenate was more consistently found in Centennial than in
Goldrush periderm extract (Figure 12).

Centennial exhibited a maxi

mum concentration of linolenate 3 and 90 days at 78.04 and 67.45 pg ,

Figure 11.

Concentration in/ig per 50 gm fresh weight sample^- of linoleate (C^g^) found in
Centennial and Goldrush periderm lipid preparations.
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Figure 12.

Concentration in ;ug per 50 gm fresh weight sample-*- cf linolenate (C^g^) found
in Centennial and Goldrush periderm lipid preparations.

Centennial
O

O

Goldrush

jig linolenate

80
70

50
40

h-AnYVO—
0

5

10

15

20

25

Days after harvest
Mean of two determinations

30

^ri40

50

60

70

80

90

52
respectively, after harvest with no measurable amounts present 4, 11
through 15, 18, 24, 27, 28, 50, and 60 days after harvest (Table III).
Other high concentrations than those mentioned above occurred 9, 16,
26, and 30 days after harvest.
Linolenate was more universally absent than present in Goldrush
samples (Figure 12).

Peak concentrations were recorded 1, 3, and 90

days after harvest at 60.89, 46.18, and 29.01 ug, respectively.
Linolenate was more concentrated in Goldrush than in Centennial 1, 5,
12, and 24 days after harvest and present in the sample only on 3
other occasions (3, 9, and 80 days after harvest).
Linolenate was more consistently absent (26 test periods) than
present (11 test periods) in prepared Goldrush tissue extracts.

How

ever, it was present at higher percentages in Goldrush than in
Centennial preparations 1, 7, 14, 26, 80, and 90 days after harvest
(Table IV).

The highest per cent value for either variety was re

corded one day after harvest at 6.08 for Goldrush as compared with
2.86 on the same date for Centennial.

Centennial contained the most

linolenate three days after harvest but linolenate was not present
in fatty acid samples of Centennial during 11 test intervals.

DISCUSSION

Sweet potato periderm tissue exhibited no change in oxygen consump
tion rates from initiation to termination of each daily test.

These

data are in accordance with the findings of Benoy (11) but not in
accordance with those of Dilley et al. (29) or Appleman and Smith (1).
Varietal differences in oxygen uptake were observed between
Centennial and Goldrush periderm tissue.

Centennial showed a consider

ably higher initial and terminal oxygen consumption rate than Goldrush
while the changes in both varieties were remarkably similar throughout
the test period.

A general increasing trend in oxygen consumption was

observed in both varieties from harvest to ninety days thereafter.
These values closely parallel increases in.total dry matter of periderm
tissue.
The data reported in this study were probably of a magnitude of
two times the actual respiratory rate when compared to the studies of
Appleman and Smith (1) and Whitman and Schomer (107) on intact and in
jured sweet potato tissue.
Considerable differences between Centennial and Goldrush periderm
tissue respiration quotients were recorded.

A decreasing trend was

observed in Goldrush, but not in Centennial from initiation to termin
ation of this study.

There were corresponding changes in respiration

quotients of the two varieties 3, 5, 6 , and 7 days after initiation of
this study but not 2, 4, 8 , 9, and 10 days after the study was begun.
Barry (8) showed a mean respiration quotient of 0.793 during storage
of sweet potato roots at 15° C. for 6 weeks.

His data showed marked

variation between test intervals and between treatments.
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On any given date during the study the R.Q. values for Goldrush
were higher than those for Centennial.

The mean R.Q. for Goldrush was

0.803, indicating that carbohydrates were the principal substrate for
respiration while the mean R.Q. value of 0.687 for Centennial indicated
strongly that there was, in all probability, a complex substrate of
fatty acids or some other oxygen-poor substance and carbohydrates being
respired.
The higher value recorded for total lipids (.2029 gm/50 gm fresh
weight) in Centennial lends credence to the supposition that fatty
acids could be involved in the respiratory scheme in periderm tissue.
The higher R.Q. value, coupled with the low content of lipids in
Goldrush (.1342 gm/50 gm fresh weight), gives further support to this
hypothesis.
Centennial periderm tissue increased more in per cent total
solids during the course of the series of tests than did periderm tissue
in Goldrush.

Anatomical differences were observed between the two vari

eties and may help explain these data.

It was observed that tissue

slices used in determining total solids and, subsequently, in fatty
acid analyses were often flaccid when removed from the Centennial
roots while they were almost invariably turgid when removed from the
Goldrush roots.

This could be due to excessive loss of water re

sulting in a pronounced increase in total solids of Centennial periderm
tissue and not in Goldrush periderm tissue.

On occasion the entire

outer layer of tissue from the six root sample was required to supply
50 grams of Centennial periderm for the composite-total solids-fatty
acid study.

This was never the case with Goldrush periderm tissue

from roots of comparable size.

This could account for the relatively
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high and low extremes in Centennial as compared to those of Goldrush.
Total lipid content was found to increase in a similar manner to
that of total solids for both varieties.

Total solids were higher in

Goldrush than in Centennial on numerous occasions.

This was not ob

served in total lipid content since the total lipid content of
Centennial was much higher than in Goldrush at all sampling dates.
Methylated fatty acid esters were found to vary in color from
pale amber to deep amber.
reported work (55) .

This was not in accordance with previously

This color phenomenon could be due to contaminants

or polymerization-oxidation (55).
distinct sweet potato odor.

The prepared dried extract had a

For this reason

it was theorized that

some flavor component(s) of sweet potato, that were similar enough to
fatty acids to not be excluded in the extraction procedure and
volatile enough to be eliminated from the chromatograph with the
hexane solvent, were responsible for the color and odor observed in
the preparations.
Prior to this study no reports were available on the daily
changes v;ithin the sweet potato root periderm tissue in fatty acids.
The presence of Cg after 24 hours of curing and after 90 days of
storage was observed in Goldrush periderm tissue.

The day after

harvest recorded data showed relatively low values for other fatty acid
esters; thus, there was no explanation for the presence of Cg on this
date.

The values recorded for all fatty acid esters after 90 days were

relatively high.

Thus, a concentration factor could have conceivably

caused C9 to be present in measurable amounts after 90 days.
Caprate concentration was relatively constant from the day of
harvest to 11 days thereafter in Centennial.

This compound was
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intermittently present for the next 10 days and then remained present in
large amounts from the 21st to 90th day after harvest.

The 90-day value

for caprate was of the magnitude of 9 times the harvest day level.
Goldrush contained capric acid at levels that were too low to justify
coverage except for the 90-day recording of 7.99 fig per 50 grams of
fresh weight.

The percentile value of caprate on the 90th day after

harvest was 0.47 of the total fatty acid content.

Caprate in Centennial

appears to be synthesized in relatively large quantities after twenty
days of curing and storage.

In Goldrush there does not appear to be

any appreciable build-up in 90 days from harvest.
Laureate concentrations were very similar to caprate except that
they were found more frequently in Goldrush.

There was no definite

trend toward increased volume of laureate in Goldrush.

In Centennial

there was a definite increase in concentration after the 20th day.
There was a peak concentration of laureate in Centennial after 60 days
at a per cent level of 4.13 with a subsequent decline.

This decline

did not, however, reach the low levels recorded on numerous occasions
from harvest to 20 days thereafter.
Chromatographic results show myristate in Goldrush to increase in
concentration in a similar manner to caprate and laureate in Centennial.
A similar trend was apparent in Centennial but not as pronounced.

The

Centennial values for myristate were initially higher and more variable
than were the previously discussed fatty acid esters.

A definite trend

was established in both varieties on the 18th day after harvest and con
tinued throughout the duration of the experiment.

Only on one occasion

(18 days after harvest) was myristate more concentrated in Goldrush
than in Centennial.

On a percentage basis, however, Goldrush contained
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more myristate than did Centennial 18, 19, 29, and 70 days after harvest
Palmitate exhibited the same increase phenomenon in Centennial as
did myristate in both.varieties and as did laureate and caprate in
Centennial.

There was an abrupt increase in concentration of palmitate

21 days after harvest and only on one occasion (60 days after harvest)
did the level decline to the concentration observed before the 26-day
increase.

In Goldrush there was a definite increase in concentration

after 23 days but the results were inconsistent.

During four test

periods, there were none or only trace amounts of palmitate present.
Percentage values for palmitate were higher in Goldrush than in
Centennial on several occasions.

The actual weight of palmitate in

Goldrush exceeded that found in Centennial only on three occasions
when both varieties contained palmitate.
An unknown compound was observed on chromatographic charts of
both varieties.
centrations.
than Goldrush.

This material was present sporadically and in low con

Centennial was observed to contain more of this material
The location of this unknown compound, speculatively

identified as palmitoleic or a 17-carbon compound, was in a position
between palmitic and stearic acid on the chromatographic chart.
Stearate was the second most abundant fatty acid ester found in
preparations of both varieties of sweet potato tested.

No definite

trend in concentration could be established for either variety.

There

were concentration increases recorded 30 days after harvest to termin
ation in Goldrush and 50 days after harvest to termination in Centennial
These data were too erratic on which to base an assumption.

Both

varieties exhibited increases in stearate concentration from the be
ginning to termination of the experiment.
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This increase was of a magnitude of 100 fiS in Goldrush and 300 /ig in
Centennial.

Difficulty was encountered in attempting to justify

drastic daily changes in stearate and other fatty acid esters.

A de

crease of approximately 150 jig occurred from the 26th to 27th day after
harvest in Centennial and a similar increase occurred between 50 and 60
days after harvest.

A decline of 135 ^ug was recorded from 21 to 22 days

after harvest in Goldrush.

It is interesting to note that the mean per

centage value of stearate found in the lipid fraction of Goldrush was
27.25 and 24.61 for. Centennial.

The per cent value of stearate in

Centennial was higher than in Goldrush at only seven sample dates during
the experiment.
Oleate constituted the majority of the fatty acid esters found in
preparations of both Goldrush and Centennial periderm tissue.

Only on

2 occasions did the per cent of oleate fall below 50 and on 5 occasions
it was above 60 per cent in Goldrush.
oleate was 56.11.

The Goldrush mean per cent of

Centennial oleate was at a mean level of 51.29 with

14 values of less than 50 per cent and none above 60 per cent.

A

gradual increasing trend of oleate was observed in both Centennial and
Goldrush.

There were no abrupt sustained increases in concentration of

this compound.

There were corresponding peak concentrations of oleate

found in both varieties at various stages of the study.

An observation

of the graphed oleate concentration from harvest to 15 days thereafter in
Centennial

and from 1 day after harvest to 15 days thereafter demon

strated these similarities.
There were similarities between stearate and oleate concentrations
at various intervals in both Centennial and Goldrush.

However, there

were no indications that stearate was acting as a precursor of oleate
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because there were no contrasting peaks between the two esters.
Linoleate was universally found in both varieties at a lower con
centration than stearate or oleate.

In contrast to stearate and oleate

which were found in Goldrush at higher percentages of the total than in
Centennial, linoleate was found to be present at a higher percentage of
the total in Centennial than in Goldrush.

The mean per cent concentra

tion of linoleate in Centennial was 14.39 while Goldrush contained
only 12.06 per cent.

In Goldrush a net gain in concentration of lino

leate of only 8.88 jag was recorded while in Centennial an increase of
74.92/ig was observed.

The longest series of values of a consistent

nature was recorded 28 through 50 days after harvest when consecutive
decreases in linolate concentration were recorded in the Goldrush
series.

In Centennial a decline occurred during the 10th, 11th, 12th,

and 14th day subsequent to harvest.
Linolenate was found at the lowest levels by weight of the 18
carbon compounds observed.

It was more consistently missing from the

sample than all other reported fatty acid esters, except caprate in
Goldrush.

When present, the concentration of linolenate was usually

found to be relatively concentrated.

This compound

maximum concentration in Centennial after 3 days

was found at a

of curing at a

level of 3.94 per cent and 78.04 jig, respectively.
The results reported herein are in agreement with Tereshkovich
(95) and Fontenot (33) as to the nomenclature of the fatty acids
found in sweet potato tissue.

There is, however, disagreement on the

relative concentration of the various components

of the fatty acid

fraction.

of the fatty acid

Fontenot (33) reported the components

fraction, when arranged by concentration, to be as follows: linoleic,

palmitic, lauric, linolenic, stearic, capric, myristic, and only a
trace of oleic.

The results of the current study show oleic to be the

most concentrated, followed by stearate, linoleate, palmitate, myristate,
laureate, caprate, and linolenate.

However, in the experiments of

Fontenot (33), tests were not begun until 120 days after harvest.

CONCLUSIONS

Considerable variation in oxygen consumption during the 90-day
test interval was exhibited in both Centennial and Goldrush periderm
tissue.

On an overall basis both varieties showed increases in oxygen

consumption.
There was a parallelism between oxygen consumption, total solids
and total lipids when observed over the entire test period.
Respiration quotients were inversely related to total lipid con
tent.

The lower R.Q. exhibited by Centennial, when compared to the

high total lipid values of Centennial and low total lipids found in
Goldrush periderm,

gave support to

the hypothesis presented here

that respiration in Centennial periderm tissue depended to some extent
on an oxygen poor substrate; perhaps fatty acids.
Periderm tissue of both varieties increased in total solids
content and in total lipids.
There were eight fatty acid esters present in sweet potato periderm
tissue in consistently measurable quantities.

Of these fatty acids,

the ones containing 18 carbons constituted 91.1 per cent of the total
in Centennial and 95.8 per cent in the total in Goldrush.

Oleate con

stituted over 50 per cent of the total fatty acids in Centennial
(51.29) and Goldrush (56.10).

Stearate represented a mean percentage

of 24.61 in Centennial and 27.25 in Goldrush.

Linoleate was present

at 14.39 per cent in Centennial and 12.06 per cent in Goldrush periderm
lipid preprations.

Linolenate was found at levels of 1.00 and 0.52

per cent in Centennial and Goldrush, respectively.
Of the other fatty acids present, caprate, laureate, myristate
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and palmitate exhibited marked increases in concentration in Centennial.
Laureate, myristate and palmitate exhibited similar trends in Goldrush
tissue extracts.
Stearate, oleate and linoleate also exhibited increased concentra
tion through the course of the experiment, but there were no abrupt
increases as mentioned in the low concentration fractions.

Linolenate

was found to be present more often in Centennial than in Goldrush and
at higher concentrations in Centennial than in Goldrush.
indications of an increase or decrease pattern.

There were no
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SUMMARY

Two varieties of sweet potato were grown, harvested, cured and
stored under as near identical conditions as possible.
Six root samples were taken at random from each variety at daily
intervals for 30 days after harvest and at 10-day intervals for an
additional 60 days.

Samples were taken from each of the six roots

by using a number four (9 mm) cork borer and a stainless steel knife
for the respiration study and a stainless steel knife for the com
posite 50 gm fresh weight samples for fatty acid study.
Respiration quotients were taken 91 to 100 days after harvest
in both varieties.
Oxygen was consumed at a faster rate in Centennial than in
Goldrush periderm tissue.

The rate of oxygen consumption increased

throughout the experiment in a similar manner to increases in total
solids and total lipids.
Centennial exhibited a higher oxygen consumption rate, higher
total solids level, higher total lipids level and lower R.Q. than
Goldrush.
Goldrush contained a higher per cent of stearate and oleate in
the fatty acid esters than did Centennial.

Neither variety con

tained linolenate or caprate consistently.
The relative order of concentration of the fatty acid esters
found in extracts of either variety was the same.

Oleate was the

most concentrated, followed by stearate, linoleate, myristate,
laureate, palmitate, caprate and linolenate.
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